486                               THE METALLURGY OF GOLD.
The cleaning of a set of 6 cells is begun about twice a month. These 6 are cut out of the circuit and the other 6 put in, so that 12 cells are constantly running. The 10 silver cells (see above, p. 471) supply just sufficient gold to keep the 12 gold cells running.
" The current used is 150 amperes at 12 volts for the 12 cells, and the current density is about 100 amperes per square foot. (Reckoning both sides of the anode, it appears to work out at about 50 amperes per square foot.) An anode weighing about 70 ozs. is dissolved in about 42 hours (nearly a week's work), when the residue or top is taken out and replaced by a new anode. When new cathodes are put in the cells the current is lowered to 50 to 100 amperes. If the current is kept up to 150 amperes, the first deposit is soft and mushy, and does not adhere to the cathode, but after two or three hours at the lower current it is quite hard, and then the current is put up to 150 amperes again. If the deposit subsequently becomes mushy and soft, the cell requires the addition of more gold chloride, and if chlorine is evolved at the anodes more hydrochloric acid is required. About a pint of £old chloride solution, containing 20 per cent, gold and 10 per cent, hydrochloric acid, is added to each cell every morning. The evaporation, due to heating, just allows a pint of chloride solution to be added to keep fche electrolyte up to within 1 inch of the top of the cell.
" The cathodes are taken out when they are about 60 to 80 ozs. in weight, placed in a porcelain filter, washed free from gold chloride, etc., allowed to drain over night, and melted in plumbago crucibles and cast into iron moulds, fche fineness being 999-3 to 999-5.
" The gold in the foul electrolyte and from washing slime, etc., is precipitated with sulphate of iron, allowed to settle, and the liquid siphoned ofi and run into an earthenware tank containing iron plates, which brings down the platinum and copper. After settling, the liquid is again siphoned off and run into a big wooden tank containing more iron plates, and after settling several days is run from this tank into the drain. The residue in these two tanks is cleaned out at the clean-up, run down with carbonate of soda and borax, and the resultant metal, which consists chiefly of lead, copper, gold and platinum, is assayed and remelted with lead and silver, and cupelled in a cupellation furnace capable of holding 10 Ibs. in each charge. The resultant gold, silver and platinum in the button left on the cupel are parted in sulphuric acid. From 100,000 ozs. of fine gold produced, the platinum recovered was only 10 ozs.
C1 The slimes from the cells are washed free from gold chloride with hot water and then placed in an earthenware tank, with iron plates at about a distance of 3 inches apart and acidified with hydrochloric acid. All the silver chloride is reduced to grey metallic silver in about 72 hours. The iron plates are removed, the grey silver treated with hydrochloric acid and then washed free from iron with water, dried and melted, and cast into 1,000-oz. moulds. These ingots assay about 60 to 70 per cent, gold, and are alloyed with silver, and go through the silver-parting process again.
" The 12 gold cells produce about 4,000 ozs. per week of 44 hours, but about 600 ozs. of this is cast into bars and rolled out to make new cathodes.
" The gold chloride for the gold cells is made by the electro-chemical Drocess, using two cells, exactly similar to those described above, filled with concentrated hydrochloric acid. The anodes (960 fine) and cathodes are of exactly the same dimensions as in the gold cells. The cathodes are suspended n porous jars, 10 inches deep, 12 inches long, and 1|- inches wide, the jarse the introduction of the pulsating current, may be describedoul electrohfe (mm thend time.rs. When larger percentages of silver or base metals are to be dealt with, the time taken isofaten,
